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REMARKS 

Reconsideration and allowance are respectfully requested in 
light of the above amendments and the following remarks. 

To overcome the objection to the continuation data set forth 
in the Advisory Action of June 15, 2004, the specification is 
hereby amended and a corrected double-column sheet is provided. 

In light of the foregoing, a Notice of Allowance is 
respectfully solicited. 

If any issues remain which may best be resolved through a 
telephone communication, the Examiner is requested to telephone 
the undersigned at the local Washington, D.C. telephone number 
listed below, in order to expedite consideration and allowance of 
this application. 

Respectfully submitted, 



Date: June 24, 2004 James E . Ledbetter 

Registration No. 28,732 

JEL/att 

Attorney Docket No. JEL 29186QRE-DIV1 

STEVENS, DAVIS, MILLER & KOSHER, L.L.P. 

1615 L Street, NW, Suite 850 

P.O. Box 34387 

Washington, DC 20043-4387 

Telephone: (202) 785-0100 

Facsimile; (202) 408-5200 
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5,745,182 which in a ^i«a<A n of application 
Ser. No. 07/970,046 filed Nov. 2, 1992, now 
U.S. Pat. HO. 5,369,449. This applies rl^ j « 
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gBPlj.cationa: 09/B33. 769 filed j^m i 3j 2001" . 
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BACKGROXJND OF THE INVENTION 

1, Field 'of the Invention 

The present invention relates to a, method for determining 
motion compensation of a moving image to be utilized in an 
apparatus which requires a prediction of a moving image 
such as an imago transmission apparatus and an image 
apparatus. 

2. Description of the Prior Art 

With the progress of semiconductor technologies, meth- 
ods for determining motion compensation to be utilized for 
a transmission of ha image and a compression of an image 
have been widely used in many fields in recent years. 
Among such conventional method? for compensating for 
motion of a moving image, there is one method for com- 
pensating for motion of a moving image based on one piece 
of a reference image. 

FIG, 6 is a diagram, for showing the concept of the 
conventional method for compensating for motion of an 
image, ^fccring to FIG, 6, a moving image signal is a set 
of images which arc sampled with an equal time interval tO 
on the time axis. For example, an NTSC signal has images 
sampled at every V#> second for each field and a PAL signal 
has images sampled at every Yso second fox each field* When 
a certain object of which images are to be picked up is 
moving, for example, the spatial position of an object A in 
an M-th image U deviated from the spatial position of an 
object A' in an (M— l)-th image by a portion of a move of the 
object during a period of tO. Now, consider a case for 
predicting the M-th image from the (M-l)-th image. la 
order to rank© a determination of the M-th image with a high 
level of precision by compensating for motion of the object 
from an input image to a reference image daring a time 
difference of tO, the M-th image is divided into blocks 
including at least one pixel, and a move of each block from 
the (M— l)-th image to the M-tb image is detected so that a 
pixel value of the image at a position deviated by The portion 
of this move is set as a determined value* This will be 
explained wim reference to FIG. 6, To obtain a determined 
value of a pixel X of the M-th image, a pixel 3C at the same 
spatial position as the spatial position of the pixel X in the 
(M-l)-th image is deviated by a detected move MV of a 
block unit iiwiucUng the pixel X\ so that a pixel X" is 
obtained. This pixel X" U then used as a determined value 
of the pixel X, Xri FLO. 6 the block is assumed to have a size 
of 3*3. 

When a signal is an interlace sisal, there are many 
alternative cases considered for predicting compensation for 
motion of an image. Per example, cither a frame ox a field 
is used for the image, and a frame is used for a reference 
image and a field Is used for un input frj^age, etc. The basic 
principle is as explained with refer once to FIG, 6 above. As 
one of the examples of the above method fox predicting 
motion compensation, there is Recommendation 723, 
"Transmission of component-coded digital television sig- 
nal s for contribution-quality at the third hierarchical level of 
CCXXT Recourse a elation G/702" which wa s stan dardized 
by the C2vTXT (Commission Mlxte CQCR/CCTrT pour les 
TV fin ami salons Televisuelles et Soil ores 3). In this 
recommendation, a determination of motion compensation 
between Dramas and a determination of motion compensa- 



tion between fields ape soitably changed over between die 
two cases* As described above, according to the conven- 
tional method for dctmnining motion compensation of an 
image, a determination is made by compensating for motion 
of the image based on detected motion of the image. 
•Therefore, the conventional predicting method can predict 
motion compensation with a high level of precision even if 
an image is a moving image including movement. 

The above-described conventional method for determin- 
ing motion compensation, however, has problems that it is 
not possible to accurately determine motion compensation 
and that, even if it is pcsMhlp, to correctly determination of 
motion compensation, the image density of an image to be 
referred to becomes the image density of a reference image, 
. which makes it impossible to make prediction at a higher 
level of precision. 

Fox example, in the case of determining motion compen- 
sation by using an interlace signal as a frame and generating 
a block from this frame, frames are combined together to 
compensate motion of an image by disregarding a difference 
in sampling positions, due to a time difference, between two 
fields within a frame. Accordingly, when correct sampling 
positions of the fields are considered* there is such a case that 
motion compensated la the first field and motion compen- 
sated in the second field do not coincide with each other. An 
example of this case is shown in PIGS. 7A to 7C. Referring 
to FIGS> 7A to 7C an Input signal is an interlace signal (FIG. 
7A). Interlace signals axe combined together in a frame to 
determine motion compensation. When a vertical compo- 
nent of a motion detected now is 1 r the first field of the M-th 
frame i$ predicted from the second field of the <M-l)-th 
frame and the second field of the M-th frame is predicted 
from the first field of the (M-l)-th frame, as shown in PIG. 
7B. Moves in the correct field positions is shown in FIG. 7C. 
AS is clear from FIG. 7C* the motion for effecting compen- 
sation in the first field of the M-th frame do not coincide with 
the moves for effecting compensation In the second field of 
the M-th frame. As explained above, when motion, compen- 
sation of an image is made by handling an interlace image 
as a. fram&t the motion for effecting compensation are 
cUfterent between the first field and the second field. In a 
vector in which mis phenomenon occurs , there is .a problem 
that the precision of the level of prediction is deteriorated. 

Next, consider a case of determining motion compensa- 
tion of an image as an image of a correct position without 
disregarding a time difference, of sampling between images 
as described above. As examples of this case, there is a case 
where motion compensation Is determined for an interlace 
signal by generating a block from a field, and a case where 
motion compensation is determined for a nonitiTeniace sig- 
nal. In the above cases, motion compensation is predicted by 
using an image at a position of a correct time. Therefore, 
there arises no sneh problem which occurs in the case of 
determined motion compensation by generating a block 
from a frame of the interlace signal as described above. 
However, in this case, motion compensation is determined 
from one piece of reference image and the pixel density of 
an image to be referred to becomes the pixel density of the 
reference image, so that there is a limit to carrying out a 
determination of motion compensation at a higher level of 
precision. FIG. 8 shows a case of determined, move com- 
pensation by generating a block from a field for on input of 
an interlace signal. En this case, determination of motion 
compensation is carried out by using a field image as a 
reference image. Therefore^ when a motion vector is O there 
is no sampling point at a position necessary for making a 
defr^rnoination on the reference image and, accordingly, a 
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